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Objectives. To determine whether renal artery clamping and division of the left renal vein affects renal function in the
patients who undergo repair of infrarenal abdominal aortic aneurysm (AAA).
Methods. Between 1992 and 2000, 267 patients had open surgery for infrarenal AAA. Of these, 22 (8%) required temporary
bilateral (15) or unilateral (7) renal artery clamping. 8 also had the left renal vein divided, three of which were re-
anastomosed.
Results. Renal artery clamping and/or renal vein divisions did not affect the incidence of complications and long term renal
failure.
Conclusions. Clamping of the renal arteries and/or renal vein division during AAA surgery does not in itself compromise
short or long term renal function.
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Introduction
Elective resection of abdominal aortic aneurysm
(AAA) can be carried out with operative mortality
rates of only about 3%,1 – 7 and repair is now advocated
even in high risk patients. In some patients, who
undergo resection of AAA, the left renal vein may be
in the way, in particular when the aneurysm takes off
just below the renal artery and the renal artery must be
clamped in order to resect AAA. Under such con-
ditions, division of the left renal vein may facilitate
surgery. This procedure is perceived as harmless,8,9
though others have reported that ligation of the left
renal vein increases the risk of postoperative renal
complications10 and recommend re-anastomosis
whenever possible. However, no detailed study
regarding the relationship between renal function
and renal vein division has been reported. The
purpose of this study was to determine whether
renal artery clamping and left renal vein division
influence postoperative renal function in the patients
with AAA as compared with the patients without
renal artery clamping or renal vein division.
Materials and Methods
From January 1992 through August 2000, 267 patients
with AAAs were surgically resected in our hospital. A
total of 267 consecutive patients underwent elective
reconstructions of infrarenal AAAs. Among these, 22
patients (8%) required renal artery clamping: bilateral
in 7 (Group I) and unilateral in 15 (Group II). The 245
patients who did not have the renal arteries clamped
served as controls (Group III).
In addition, 8 (36%) of the 22 patients had the left
renal vein divided, which in three was re-anastomosed
and in five was left without re-anastomosis.
The routine evaluation in our department includes
a complete blood count, chemistry, coagulation profile,
creatinine clearance, arterial blood analysis, respirat-
ory function assessment, chest X-ray, electrocardio-
gram, abdominal ultrasound scan, computed
tomography and arteriography. In addition, we per-
form a dipyridamole-thallium scintigraphy in all
patients regardless of angina or myocardial infarction.
If the scintigraphy findings are abnormal, then
coronary arteriography is performed.
Risk factors including cardiac disease, hyperten-
sion, pulmonary disease (vital capacity percentage or
forced expiratory volume in 1 s on 100% oxygen is less
than 70%), and renal dysfunction (creatinine: above
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2.0 mg/dl or creatinine clearance: below 40 ml/min)
are checked. Cardiac disease was defined as the
history or presence of typical angina pectoris, a history
of myocardial infarction that required hospital admis-
sion, or electrocardiographic evidence of previous
myocardial infarction and chronic heart failure.
Hypertension was defined as the patients undergoing
antihypertensive therapy or having a blood pressure
greater than 150/90 at the time of hospital admission.
Patient’s demographics and preoperative risk fac-
tors are detailed in Table 1. Patients who had both
renal arteries clamped were significantly younger than
both of the other groups. Aneurysm size and risk
factors in the three groups was similar.
Statistical analysis
The results are expressed as mean (SD) or median
(range) as appropriate. The statistical evaluation of the
data was performed using Student’s t-test for paired or
unpaired observations. When more than two means
were compared, an analysis of variance was used. If
the value was statistically significant, Scheffe’s test for
multiple comparisons was used to identify differences
among the groups. A value of p , 0:05 was considered
to indicate statistical significance.
Results
During the perioperative period 2 (0.7%) patients died.
Neither had the renal arteries clamped. The intra- and
postoperative parameters are shown in Table 2. The
operation time, renal artery clamp time and the blood
loss are comparable between group I and group II. The
blood loss was significantly less in group III than in
group I and group II. Particular postoperative com-
plications were not observed in group I or group II.
Pre- and 1, 3, 7 and 14 days postoperative BUN and
Cr are shown in Fig. 1. The modest Cr increase seen
was not significant. In contrast, the Cr-clearance
decreased significantly on day 1 and 3, but recovered
to the preoperative level within 14 days (Table 3).
The left renal vein was divided in eight patients, all
of whom also had one or both renal arteries clamped
temporarily (Table 4). Three (38%) of the eight had the
vein re-anastomosed. Operation time, renal artery
clamp time and blood loss in these patients were
similar to that of the 14 patients who also had a renal
artery clamped, but the vein untouched. Postopera-
tively there was no difference of postoperative changes
of BUN, Cr or Cr-clearance among the three groups
(data not shown).
The 22 patients who had renal artery clamping were
followed a median of 1360 (400–2495) days and one
patient ended in hemodialysis. For comparison, three
Table 1. Demographics and risk factors of patients with abdominal aortic aneurysm.
Group I Group II Group III
Bilateral clamping Unilateral clamping No clamping
Number 7 15 245
Male/female 7/0 12/3 208/37
Mean age (years) 53 (63–78)* 76 (63–81)* 71*
CT size (cm) 6 (5–8) 6 (4–9) 5.8
Cardiac disease (%) 4 (57%) 9 (57%) 54 (22%)
Hypertension (%) 6 (86%) 11 (79%) 198 (81%)
Pulmonary disease (%) 2 (29%) 0 22 (9%)
Renal dysfunction (%) 1 (14%) 5 (33%) 49 (20%)
CVD (%) 1 (14%) 3 (14%) 42 (17%)
Diabetes mellitus (%) 1 (14%) 2 (7%) 22 (9%)
Group I: patients with both renal arteries clamped. Group II: patients with one renal artery clamped. Group III: patients without renal artery
clamping. CVD, cerebrovascular disease.
*Denotes a significant difference between Groups I and II and between I and III ðp , 0:05Þ.
Table 2. Intra- and postoperative parameters of patients with abdominal aortic aneurysm.
Group I ðn ¼ 7Þ Group II ðn ¼ 15Þ Group III ðn ¼ 245Þ
Operation time (minutes) 270 (215–423) 295 (250–350) 264 ^ 5
Clamp time (minutes) 35 (19–44) 40 (30–67) –
Blood loss (ml) 1890 (900–5800)a 1800 (750–3600)b 1367 ^ 71a,b
Postoperative stay (day) 21 (14–26) 16 (13–24) 18.2 ^ 0.4
Group I: patients with both renal arteries clamped. Group II: patients with one renal artery clamped. Group III: patients without renal artery
clamping. Clamp time: renal artery clamp time.
aDenotes a significant difference between Groups I and III ðp , 0:01Þ.
bDenotes a significant difference between Groups I and III ðp , 0:05Þ.
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of the 245 patients of the control group, followed in
mean 1520 (560–2765) days, ended in dialysis.
Discussion
With the increased average life span and changes in
the eating habits of Japanese people, the number of
patients with arterial disease, including AAA, has
increased. An elective resection of AAA can now be
safely carried out, with an operative mortality rate of
about 1–3%.1 – 3 Low mortality rates for the elective
surgical treatment of AAA justify an aggressive
approach in most patients. Repair is now advocated
even in high-risk patients, including those with severe
coronary artery disease4,5 and those 80 years of age
and older6,7 and patients with concomitant AAA and
gastrointestinal malignancy.11 However, in high-risk
patients with small aneurysms and no symptoms, the
decision to operate still has to be made after carefully
weighing the potential risk and benefits.
In our department, the main operative indication
for asymptomatic aneurysms is that the aneurysms
measured either 4 cm in diameter or were twice the
diameter of the normal infrarenal aorta.1 Contra-
indications to elective resection have been well
summarized by Bergan and Yao,12 Foster and associ-
ates,13 and Szilagyi and co-workers,14 and include a
recent acute myocardial infarction (within 3 months),
intractable angina pectoris, severe pulmonary insuffi-
ciency (dyspnea at rest), chronic renal insufficiency
(BUN greater than 80 mg/dl, creatinine greater than
3 mg/dl), or other associated fatal disease with a life
expectancy of less than 2 years.
All surgeons recognize that in the case of some
patients with AAA, who will undergo resection of
AAA, the extent of proximal dissection is often limited
by the left renal vein. This is particularly applicable to
cases in which the location of the AAA is just below
the renal artery and the renal artery must be clamped
in order to resect AAA. Frequently, vascular surgeons
conclude that elective left renal vein division is well
tolerated in most instances.8
In most reports, the need to divide the LRV to gain
adequate exposure of the juxtarenal aorta during
aortic surgery is less than 5%.15 – 20 The present result
of 3.0% was similar to those of incidences previously
reported.
A clinical series of 64 patients has established the
safety of LRV division during aortic surgery without
re-anastomosis of the LRV if the LRV stump pressure is
less than or equal to 50–60 cm water.21 The present
results also demonstrated that division of the left renal
vein did not influence on the postoperative renal
function and no difference between the patients with
and without renal vein-reanastomosis. In addition, the
incidence of hemodialysis is not significant difference
irrespective of the presence of renal artery clamping.
Therefore, we do not favor routine re-anastomosis of
the LRV after division for several reasons. Extra time is
required in these frequently poor-risk patients. The
transected ends of the LRV often retract and render
Fig. 1. Postoperative changes of BUN and Creatinine (Cr) in
the patients with AAA. There was no difference of post-
operative changes of BUN or Cr between the two groups.
Open circle and closed circle indicated the one side and both
renal artery clamp, respectively.
Table 3. Postoperative changes of Cr clearance in the patients with AAA.
Preoperative 1POD 3POD 7POD 14POD
Group I 75 (30–109) 65 (15–82) 69 (40–146) 84 (31–100) 88 (63–139)
Group II 59 (36–124) 49 (23–65) 60 (35–94) 64 (38–104) 68 (40–120)
Group III 86 ^ 22 65 ^ 18 69 ^ 15 84 ^ 24 88 ^ 17
Group I: ðn ¼ 7Þ patients with both renal arteries clamped. Group II: ðn ¼ 15Þ patients with one renal artery clamped. Group III: ðn ¼ 245Þ
patients without renal artery clamping.
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reconstruction difficult. If LRV division is deemed
essential to gain juxtarenal aortic exposure, and if the
left kidney venous congestion then develops, Calligaro
et al.21 recommend (1) re-anastomosis of the LRV if this
can be accomplished without undue tension or (2)
suturing an interposition polytetrafluoroethylene graft
between the transected ends of the LRV.20
We concluded that a division of the left renal vein is
advocated as a safe adjunct for surgical exposure in
difficult aortic procedures, although not rec-
ommended as a routine maneuver.
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Table 4. Intra- and postoperative parameters of patients with abdominal aortic aneurysm.
Without left renal vein division
ðn ¼ 14Þ
Left renal vein division with
re-anastomosis ðn ¼ 3Þ
Left renal vein division without
re-anastomosis ðn ¼ 5Þ
Operation time (minutes) 295 (275–423) 270 (215–310) 290 (245–340)
Clamp time (minutes) 40 (30–67) 29 (19–44) 40 (35–55)
Blood loss (ml) 2000 (750–5800) 3500 (1500–3500) 1370 (900–3600)
Postoperative stay (day) 17 (13–24) 21 (17–26) 16 (14–24)
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